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A Stochastic Model for the Resistance of Tumor Cells to Cancer Chemotherapeutic 
Agents 
A.J. Coldman* and J.M. Goldie, Cancer Control Agency of British Columbia, British 
Columbia, Canada VSZ 4E6 
A simple branching process is used to model the development of drug resistance 
to anti-cancer drugs in which the growth of the tumor stem cell compartment is 
modelled by a birth and death process with constant birth rate B and death rate 
D. A cell is assumed to randomly become resistant with a fixed probability a 
mutation rate per cell division. The expected number of resistant stem cells, condi- 
tional on the overall size, is found to be positively related to the death rate D. 
Conversely the likelihood that resistant cells will persist o cause treatment failure 
is found to be independent of the death rate D. This model is found to lead to 
simple predictions regarding the scheduling and effectiveness of treatment. Possible 
inter-tumor variations in the values of the mutation rates is modelled by placing a 
probability distribution on this quantity and it is found to affect the quantitative, 
but not qualitative, conclusions based on the fixed mutation rate model. 
This model is then extended to the case where two drugs are available assuming 
the same underlying structure. It is shown that the number of cells resistant to two 
drugs has a different form from that for resistance to one drug and that unlike the 
one drug case, the death rate D influences both the mean number of doubly resistant 
cells and the likelihood that such doubly resistant cells will persist. When suitable 
treatment parameters are available it is possible, using the recursive relationships 
developed from this model, to estimate the likely success of a treatment protocol 
and to explore the optimum scheduling of therapy. Under circumstances where the 
two treatments are equally effective and may not be given together, it is shown that 
the strategy where the two therapies are sequentially alternated, has certain optimality 
properties. 
Threshold Theorems for Epidemics with Bunching 
J. Gani, University of Kentucky, USA 
This paper outlines the bunching hypothesis for general epidemics, in which the 
homogeneous mixing term/3xy is replaced by [3xy/(X+y) '~, 0~ o~ ~ 1. After reviewing 
the earlier threshold theorems of Kermack and McKendrick as well as Whittle for 
the classical general epidemic, their equivalents are considered for the bunching 
hypothesis for different values of a. 
Measured-Valued Processes and their Duals 
Kenneth J. Hochberg, Case Western Reserve University, Cleveland, Ohio, USA 
In this work, performed jointly with D.A. Dawson, a class of function-valued 
stochastic processes i derived, and it shown that these processes are dual to certain 
